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1. GENERAL 

1.1 This REA TE&CM Section telle hov to uea Part III of REA 
Form 397d to fully describe a proposed point-to-point micro- 

vave radio ayetein. An example of a completed Part III is included 
us an appendix to this section. 

2. AN EXPLANATION OF PART III, REA FORM 397d 

2.1 Persons vho use REA Form 397d vlll recognize that Part III 
Is arranged to add information which fully describes the 

proposed system. Part III must contain the kinds of Information 
needed to adapt the 397d specification to a particular system. 

2.2 Part III includes: Part IIIA, "Purchaser’s Equipment 

Requirements and Technical Data for /^plication Engineering, 
and Part IIIB, "Seller’s Technical Data." 

2.21 Part IIIA of the form is essentially a check list of attach- 
ments (addenda) which may be added to the 397d specification 
by the Purchaser. A check mark must be placed in the box to the 
left of each item for which the Purchaser has prepared an addend^. 
Instructions pertaining to the kind of information to be Included 
in each addendum ere stated in the paragraph associated with each 
item the check list. The Purchaser should prepare as many 
addenda as necessary to ensure that the Seller vlll have the 
Information it needs to prepare a responsive proposal. 
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2,22 Part II3B ia almilar to Part IIIA In that it, too, contains 
a check list. The Cellar vill check items in Part IIIB for 
each addendum It aubmlts. In addition to those thought necessary 
to describe its propoaeLl, the Seller must submit all addenda 
requested by Lhe Purchaser (see last Item Part IIIA). 

P.I’l Suggested fomiatn for addenda to Part HI ar® contained in 
the appcMidlx to this section. 

liOW THE PUHCntASEK MAY IJOE PART IIIA TO DESCRIBE THE PROPOSED 
CYCTPIM 

5.01 A system description in narrative form should be prepared 
by the Purchaser to describe the scope of the project. It 

is important to statf' the ultimate number of channels for which 
each transral nsJ on link (or path) shall be designed. Much equip- 
rKMit and path engineering will be based on that statement, Basic 
system iiii'ormation may be enhemced by Including details which have 
a secondary relationship to the new system. For Instance, the 
system description might contain an item which describes how service 
will he rerouted and maintained during construction of the new 
facilities, ft may also be used to describe a plan to remove ex~ 
i sting equipment when the new facilities are turned up for service. 
CuJ te often a system plan will be Improved ua a result of writing 
n system desfiriptiotj because it stimulates an awareness of details. 
Al'ter reading the description, the Seller should have a good over- 
view of the project. This overview will make it easier for the 
Seller to understand how each addendum in Part IIIA relates to the 
total system. 

1.02 A map showing the geographic location of each central office 
and proposed (or existing) radio site should be prepared by 

the Purchaser, It will permit the Seller to; 

a. Locate the sites on topographic maps and road maps 

b. Physically locate the sites during a visit 

c. Give the Seller's application engineer a clear picture 
Of the geographic relationship of each site 

if new radio sites have not been selected, it will be helpful if 
the Purchaser can offer possible choices. The Purchaser's knowl- 
i;dge of real estate availability, local road conditions and power 
availability can help the Seller' limit its search range for new 
sites. 
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3.03 A trunking diagram should be prepared by the Purchaser to 
permit the Seller to determine the kinds and quantities of 
equipment it vlll supply to establish the proposed trunks. It is 
Important to retain the geographic relationship of the sites shown 
on the trunking diagram because trunk routing Influences the Seller's 
equipment arrangements. 


i.oU A description of existing equipment is necessary if that 

equipment is to be used in 'the new system. This description 
will include information that will be used by the Seller when 
selecting new equipment to interconnect with the existing equip- 
ment. Before the Purchaser decides to include older equipment in 
a new system, an evaluation of its effect on the new system shall 
be made. As an example, tests on an existing microwave link 
currying 100 channels might show channel noise that Is very close 
t,o the upper acceptable limit, 'fhe Purchaser should then determine 
whether adding the proposed channels will exceed the loading for 
which the radio equipment was designed. If the design load will 
be exceeded, this particular radio equipment should not be Included 
In the final system, aiils kind of evaluation is important because 
old equipment built Into a new system could make it impractical for 
the Reiler to meet perfoimance specifications stated In Part I of 
la-'.A Form 39Yd. 


j.O^ A baoeb and spectrum allocation chaxd; showing existing super- 
group, group euid channel assignments will provide the Seller 
with information needed to adapt the baseband to the new trunkl^ 
plan. This chart may also be used by the Purchaser- to show portions 
of the baseband spectrum dedicated to future uses. Jf the PurchMer 
has no plan for allocating the baseband spectrum, the Seller will 
usually arrange it to satisfy the current trunking requirement at 
the least cost. As a consequence, the multiplex will need a major 
rearrangement when future trunks are added. Such warra^ements 
may be eliminated if the Purchaser will dedicate at least one full 
supergroup of the baseband spectrum to each end office in the 
microwave system. 


3.06 


A statement of 


jf connecting compeuiy e ngineering data is needed 
To deiiermine the kinds and quantities of equipment to be 
provided by the connecting company. The Seller will 
formation to select equipment which will be compatible vlth the 
connecting compoJiy equipment. When the Seller is 
furnishing the connectitu; company end of the system, the Purchaser 
need not provide as much uetalled Information. In all cases con- 
necting company agreements should be reviewed by the Purchaser 0 
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estimate their effect on the cost and schedule for the proposed 
eyatem. Engineering data supplied by the connecting company is 
very helpful to the Seller because It contains the same kind, of 
Information the Purchaser must provide •when describing its central 
office trunking interface details. 

^ A description of the multiplex and associated voice fr'eqtuency 
eguipment may appear to be unnecessary^elnce 
diagram ilius'-Erates the number and kinds of trunks to be established. 
However, the trunking diagram may not provide enough Information to 
show the desired system options. High density multiplex has several 
options which can affect the cos't of the equipment but have little 
bearing on Its capability of providing a given quantity of circuits. 
Options such as group or supergroup regulation do, however, have 
considerable bearing on the performance of the system. In this 
situation the Purchaser should remember that Part I of the 39Td 
epeclflcatlon states certain system performance limits which the 
Seller must design the eyatem to meet. Tlierefore, the Purchaser 
need not specify, for example, group I'egulatlon since the burden 
is on the Seller to provide adequate regulation to meet the level 
stability requirement of Part I. A wide variety of multiplex equip- 
ments and arrangements are available. Consequently the Purchaser 
may elect to specify a particular arrangement instead of allowing 
the Seller to do It. in either case present and predicted trunk 
requirements need to be known. If ti'unk densities of less than 
100 are anticipated, radio adaptations of cable carrier multiplex 
equipment may be specified. Systems which will ultimately provide 
more than 100 trunks should be designed to use high density ("L' 
carrier" type ) multiplex equipment . The Purchaser and Seller may 
wish to specify 4-- or 6-wire Jack fields as a necessary part of a 
well designed multiplex and associated voice frequency equipment 
arrangement. However, their value has diminished in recent years 
due to the "Jack-like" design which most manufacturers use in their 
modular constructed multiplex equipment. Since a service outage 
can be restored by locating and replacing the defective module, 
patching to a spare channel is less essential. Most modiaar units 
have test points which permit level monitoring for maintenance. 
Transmission considerations make it desirable to eliminate large 
quantities of office cabling and attendant treuismisslon losses by 
(l) eliminating Jack fields or (8) mounting Jack strips in the 
multiplex bays. This is not Intended to discourage specifying 
2-wlre Jack appearemces since these are needed to make net loss 
and signaling measurements. Trunk group net loss calculations 
furnished by the Purchaser will permit the Seller to determine 
pad values for 4-wire terminating sets. The need for line condi- 
tioning equipment such as voice frequ'cticy amplifiers can also be 
detennlned from tlie net loss calculations. Aiaother very important 
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piece of information is the Purchaser's central office trunk relay 
circuit description. It will be used by the Seller to determine 
the amount and types of equipment needed to Interconnect the multi- 
plex end trunk relay equipment. The Purchaser and Seller should 
evaluate the necessity for each type of equipment by determining 
how it will be used to meet the performance or reliability require- 
ments stated in Part I of REA Form 397d. 

3.00 A description of the micr owave radio equipment may be very 
brief if the PurcKaser will allow the Seller to offer the 
kind of equipment needed to meet or exceed requirements of the 
397d specification. The Purchaser may elect to indicate a prefer- 
ence for a particular frequency band or type of diversity but each 
Seller can offer the best combination of its equipment if these 
restraints are not given. In all cases the Purchaser should state 
the channel density for which the system shall be designed. Examples 
of current channel density design values are 120 channels, 300 chan- 
nels, 600 channels, 960 charuiels, etc. If the Purchaser wishes to 
state its microwave radio equipment preferences, it may review 
TE&CM Section 930, "Use of Point- to- Point Radio (Microwave in Tele- 
phony)", for the advantages of using various frequency bands and 
radio equipment configurations. If the Purchase!' plans to locate 
the microwave equipment several hundred yards fiom the multiplex 
equipment, a description of the line facility should be given so 
the Seller will be able to understand its responsibility for 
establishing the interconnection. Usually the Purchaser will 
provide the line facility to accommodate a baseband extension. 

The Seller should be given the responsibility of providing terminal 
and repeater equipment. 

3 • 09 pie order wire and alarm system description should give the 
Seller enough information to plan a system that can satisfy 
tlic Immediate requirements euid is flexible enough to be expanded 
If necessary. The Purchaser may wish to specify certain control 
I'nnctlons for remote sites but this capability increases the cost 
of the aystora due to the addition of tone transmitters, tone receivers 
and logic devices. The specifications in Part I may be satisfied by 
specifying readily avaliubie alarm (not alarm and control) systems. 

At remote stations an a!lann display panel option can be a valuable 
maintenance aid if critical equipment does not contain an alarm 
lamp. The Purchaser may also specify an alarm system designed to 
forward edanns to more than one alarm center. This option Is 
desirable wliere eui alarm center is not continuously manned. It 
should be noted that only one Eilarm center la neceasary to meet 
the Intent of 397d specifications. Requirements of the Federal 
Communications Commission could supersede the 397d specification 
if the Purchaser is required to have full-time aurveillance of its 
microwave system alarms. These systems, like the baseband, are 
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often extended over wire focllitiea or Interconnected to other 
microwave eyotemfl. If the Purchaser anticipates this arransement , 

It should give the Seller as much technical Information as poesible 
hecauae this type of Interface is usually ccanpllcated . 

3.10 A description of the antenna system may be used to limit 

the range oTe^i7{p!nent”oyfered by ihe Seller. This can be 
done by specifying a particular type of tower, antenna wid trans- 
mission line. If It is not done, the Seller will offer the minimum 
amount of equipment needed to meet the specifications In Part I. 

The <le8lgn wind loading should be stated by the Purchaser. The 
Electronic Industries Association, which makes wind loading recom- 
mendations for all parts of the United States, la referenced in 
the Part 1 Bpecjflcationa. Known local wind conditions may not 
be In agreement with ElA Information. Future radio route plans 
should be evaluated during Initial planning because additional 
antcMinas cannot be added to towers unless the tower designer 
anticipated the added loading, 'ihe Purchaser can assist the Seller 
by describing abnormal soil conditions when they are known. 'Dils 
Inronrifttlon will be used by the Seller to provide more realistic 
tower foundation prices in its proposal. The Purchaser should be 
vcM'.v cautious of specifying on antenna structure to be located on 
an existing building because tlic platform or structure needed to 
adfipt. the tower bo tlie building Is always a custom designed struc- 
ture. In fact, some buildings cannot accommodate the added load 
unless very expensive structural building modifications are made. 

ITie Purchaser's building design engineer or architect can evaluate 
the effect a specific tower will have on the building. Then he 
can estimate costs of building modifications. When adequate g^round 
apace is not available, a roof-mounted tower may be very practical. 

Item 4.15 of the check list may be used to describe building modifi- 
cations to be performed by the Seller to make a building suitable 
for supporting a tower. Passive repeaters are essentially an antenna 
system. If the Purchaser plans to specify a passive site in the 
system, he should bear in mind the followingj 

3.101 Passive repeaters require real estate. This is the Purchaser's 
responsibility. 

3.102 ‘fhe cost of a passive repeater must include foundation costs 
and erection costs. These are the Seller's responsibility. 

3.103 Preparation of the passive repeater sites, tree clearing 
along the paths ojid possibly access roads are the respon- 
sibility of the Purchaser. 
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3.104 A passive repeater Is considered to be a radio transmitter 
site. As such, It must be described In each of its adlacent 
station applications for PCC Construction Remits. “tjacent 


3.105 If severe ice or snow conditions are anticipated at the 
passive site, the Purchaser shoud.d specify a reflector 
center line which Is high enough above ground to avoid having 
■ the surface obstructed by snow. Since these sites do not usually 
have ac power, ice on the surface of the reflector cannot be 
removed by electric heaters. The Seller may suggest methods of 
removing ice. 


3 ‘11 A description of power plant equipment that the Purchaser 
la to provide does "not require detailed information if the 
Purchaser wishes to allow the Seller to design a power plant that 
will meet Part J specifications. If the Purchaser's knowledge of 
local conditions suggests that commercial ac power outages will 
require more than four hours of battery reserve, then the Purchaser 
should Include this infomiatlon in its description. Driving con- 
ditions may also Influence this evaluation. When conunerclal ac 
outages are expected to last beyond usual battery reserve capa- 
cities (4-12 hours), the Purchaser may wish to enhance the power 
plant reliability by adding a motor generator requirement. Hiere 
are three types of batteries which are acceptable for microwave 
systems. Lliey are lead -antimony, lead calcium and nickel- cadmium. 
Moat central offices use lead-antimony batteries. Lead-calcium 
and nickel- cadmium are suited to remote site applications because 
of reduced battery maintenance requirements. Nickel- cadmium 
batteries cannot be floated at a specific voltage due to a 
characteristic which leads to "thermal runaway." Nickel- cadmium 
batteries and associated charging equipment are usually more 
expensive then lead-calcium and lead- antimony. Therefore, the 
Purchaser is advised to discuss its specific requirements with a 
battery supplier before electing t'' specify a particular type. 
Existing central office power plants which are designed to operate 
central office switching systems are the least desirable source of 
power for transmission equipment. This is due to the presence of 
switching nolae and voltage fluctuations caused by traffic peaks. 

If a purchaser wishes to power a microwave system from eui existing 
plant, the Seller will need Information to determine how it can 
adapt its equipment to operate from that power source. The Pur- 
chaser will need to assure itself that the added drain will leave 
an adequate reserve when an ac power failure occurs. Sophisticated 
power plants for remote sites which do not have commercial power 
should be discussed with a power plant supplier before specifications 
are drawn up. The Purchaser should understand that low power con- 
munptlon of solid state equipment coupled with new power source 
developments are factors which stimulate unusual power plant designs 
that are practical and economical. 
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3.12 A deflcrlptlon of epeclal equipment to be provided by the 

Seller gives Ihe an opportunity to describe 

uuusued hardware requireioanta not covered elsewhere In Part III/u 
Safety devices 1 special tools, framing, ceible racks and dlntrlbuting 
frames are additional items not shown in the check list that may be 
described in this addendum. 

3.13 A description of the buildings to be provided by the Seller 
will be unnecessary If the Purchaser elects to specify 

stniidurd REA masonry buildings designed as shown in REA Foxtn 7T2o. 
They have desirable characteristics which make them suitable for 
microwave buildings, Tliese include ruggedness, fire iresistance 
and ease of expansion. And the materials are readily available 
In all areas of this country. The other types of buildings which 
the Purchaser may wish to specify ai^ portable or prefabricated 
ntructures. These usuaJ.ly require added cost items such as 
interior finished walla. Insulation, special framing supports 
and costly transportation. They. are not as rugged as C.B. buildings. 
Foundation and erection costs must also be added to their basic 
price. The 7T2a contract form has a complete specification within 
Itself which includes foundation work and other details. When non- 
standaid buildings ai-e cointemplated, the Purchaser should ensure 
that Items covered in Form 772 are included in a building specifi- 
cation on which the Seller can bid. 

l.lH fffiA Forms 772 and 772a may be used to describe the Purchaser's 
requirements for buildings which are to be provided by the 
Seller. It may also be used to purchase buildings on a completely 
BCparate contract. 

1.1‘.) Detailed plans ahowitig building modifications on which the 
Purchaser expects the Seller to bid oufpit to be prepared 
by «ui architect or engineer who has an intimate knowledge of the 
existing structure. Tills responsibility is very critical if a 
tower la to be located on the building (see paragraph 3-10) • The 
Purchaser may elect to negotiate a separate contract for this 
work. Local construction firms will usually do the work for the 
least cost. 

}.l6 A floor plan of existing buildings showing tentative and 
existing equipment locations will help the Seller decide 
how it will fit its equipment into the available space. Tiie 
floor plan gives the Seller an opportunity to consider the effect 
of any existing noise radiating devices on the new equipment. Since 
central office floor space is expensive, it should be allocated 
according to a plan. Multiplex and microwave equipment rack 
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locations uwet al®o be located according to a plan. Her® then, 
iB a point at vhlch the Purchaser hae an opportunity to think 
about a rack growth plan to penait an oj’derly ejcpanBlon of the 
eyetem. Multiplex rack arrangements are usually planned for 
low density (120 channels) or high density (600 channels) sys- 
tems. Radio equipment arrangements do not have this restraint 
unless a route is planned to carry more than two RF channels in 
the seme direction on the same antenna. In that case, the Pur- 
chaser must allocate space for orderly growth of RF racks so 
that each one may be fidded to the terminated wave guide port of 
the previous rack without interrupting sei’vice. A Purchaser 
may also simply delegate floor planning responsibility to the 
Seller. Tlie Seller will then arrange the racks to fit Its 
particular type of equipment. 

3.17 A plot plan sketch of each site where building or tower 
work is conteniplated will show the Seller which areas 

are available for the construction work. The Seller will use 
this akelch lu consider placement and orientation of a tower 
foundation and/or building. Before actual work commences, an 
accurate plot plan containing the plot plan sketch information 
will be needed to stake the construction area. 

3.18 A description of the Purchaser's spare parts requirements 
ifi intended to give the Seller some guiaes~whlch will 

limit its tendency to automate a spares list. For example: A 
i^urchaser who has two maintenance centers will, most likely, want 
to equip each center with spekres. The same logic applies to 
equipping maintenance vehicles. In some locations special fuses 
and lamps may be difficult to find. Purchasers who are faced 
with this situation may wish to specify several years supply of 
these items to be included in the Seller's spares quotation. 

Unless the Purchaser provides some form of guidance, it Is likely 
that the Seller will propose a list of spares which is unsatisfactory. 

3.19 A description of the Purchaser's test equipment requlrementg 
is intended to be a request for the Seller to quote on 

special test equipment designed by the equipment manufacturer 
to service Its carrier or microwave equipment. Standard test 
equipment purchased directly from the teat equipment manufacturer 
will cost lees and repair service should be better because the 
Purchaser will be working directly with the test equipment manu- 
facturer. Sellers are nevertheless encouraged to suggest suitable 
standard test equipment. If the Purchaser has determined the 
number of locations for which test equipment will be purchased, 
that information will permit the Seller to provide correct 
quantities . 
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3*20 A deacrlptlon qf training to be provided by the Sellex'' 
establiahee^ finn requirement which the {Seller awst 
include in its cost estixuates for the proposed syetem. Ihe 
Infoxxaatlon provided by the Purchaser will al.so give the Seller 
the kind of planning Information It will need to sdhedule the 
training. A Purcheteer should insist on training when It has 
had no experience with the equlpiuent to be installed. Eadh 
manufacturer has its own unique line up and test procedure. 

3^21 A description of documantatlon bo be provided by the Seller 

is inieMed to Include ell essential drawings ar^ laBtructions 
the pjrc)iaser will use to maintain the new system. If the Purchaser 
hac several locations where maintenance or engineering personnel 
will be located, it should specify at least one couqplete set for 
each of those locations. Ihe Seller needs to know the siae and 
complexity of the Ptxrchaser's douustentation requirement because 
it is a cost item which must be included in the Seller's pro.)eet 
cost estimates . 

3.P.S A statement of special considerations gl-vcs the Purchaser 
an opportunity to provide ini'cnratlon vhldx has nothing 
to do with a hardware requirement. For example., the Purchaser 
may wish to specify that the Seller will provide a fi'equency plmi 
■for the microwave system. The Purchaser may use this statement 
to waive the requirement for a factoiy test when the new equipment 
is to be aided to an existing system. This kind of requirement is 
u work item the Seller needs to know when preparing project cost 
estimates because it Involves expensive engineering manpower. If 
the Purchaser can anticipate work items and state them In this 
addendum, the Seller will have fewer opportunities to negotiate 
contract changes. 

h. HOW THE SELLER MAY USE PART IIIB TO DESCRIBE ITS PROPOBAL 

a list of material and services is the basic substance of 
the Seiler ’ s proposal . From this list the Purchaser 8hou3.d 
be able to learn quantities and types of equipment to be provided 
by the Seller for each site in the system. Becauae the FKA 397 
contract Includes installation, there should alao be a description 
of work which the Seller proposes to do at each slte.i The Seller 
should consult the "List of Materials Acceptable for Use on Tele- 
phone Systems of REA Borrowers" to determine whether equipment 
Included in the proposal has been accepted by REA. Microwave and 
multiplex equipment are Included in the list of etcceptable materials* 
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4.08 A list of spare parte should he based on guidelines set by 
the Purchaser and the Seller's knowledge of ite own equip- 
ment. When it can be shown that the Purchaser needs more or less 
than It has specified, the Seller is invited to make its recosuoen- 
datlon accordingly. 

I 1 .O 3 A list of test equipment will be used by the Purchaser to 
determine if any of the items are already on hand. The 
Seller's list will also provide information which the Purchaser 
needs to adjust its test equipment budget. It is likely that only 
those pieces of test equipment manufactured by the same company 
that manufactures the communications equipment will be purchased 
from the Seller. 'Ihe Purchaser will, of course, give serious 
consideration to purchasing all test equipment recooBoended by the 
Seller. Test equipment should be ordered early so that it will 
be on hand when the new system is turned over to the Purchaser. 

4.04 Cedculated noise performance for each trunk group is 
Information the Purchaser and Seller may use to aeteimine 

whether the new trunks will meet the noise specification stated 
in Part I of the 397d specifications. If all of the major noise 
sources in a trunk group are considered, this calculation should 
be a very valuabi.e tool to assess the suitability of equipment 
and equipment arrangements proposed by the Seller. 

4.05 The calculated maximum power required at each site will be 

reviewed by the Purchaser to estimate whether existing or 
proposed power plants can handle the load. The calculation will 
also be used to determine whether the required power reserve 
capacity will be adequate. 

4.06 A func tional block diag ram of the Seller's proposed system 
arremgement will give '{ae Purchaser an Idea of the Seller a 

grasp of the system requirements. A block diagram will also clarify 
the Seller's method of dropping and inserting portions of the base- 
beuid. The Purchaser can then see how the radio baseband ® 

affected by baseband bridges send splitting filters propose y e 
Seller. The block diagram can also be used to evaluate system 
effects resulting from increased noise on any single section. 

Another Item of Infomation the Purchaser may learn from a block 
diagram is the Seller's proposed method of extending or inter- 
connecting the baseband. Voice frequency extension losses and 
equipment arrangements may also be shown. 

4.07 A functional block diag ram of the order wir e and alarm 
system will help" the Purchaser understand the Seller s 

proposed system. It will also be compared to the Purchaser b 
specif Icat ion for compliance. 
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4,08 A chart of the baeaband epectrum a].locat ionB for the proposed 
system vlll help 'tHe~PurcfiSBer*"^”5erffEi^^^ow lany drop and 
insert locations effect the use of the total baseband spectrum. 

Here, too, the Purchaser will have an opportunity to assure Itself 
that the Seller understands and complies with spectrum allocation 
requirements when stated in Part IIIA. 

^•0') Preliminary radio frequency engineering data for each micro- 
wav'e path mejnSiTiraeS by' examine the path 
engineering concepts used by the Seller. It can also provide the 
Purchaser with basic Information such as tentative tofwer helglits 
and antenna sizes. 

. 10 Building plans and general speclflcatlone for non-fEA 
buildings will be used by thenPurciraser^o’'evaruS^e^he 
suitability of the proposed buildings. Information contained in 
the Seller's proposal will be used to determine compliance with 
local building codes. The plan and specifications will al.so be 
examined to determine acceptability of construction details, 
materials, finishes, and equipment included in the conq?leted 
building. 

4.11 A project completion schedule will give the Purchaser end 
fjeller an opportunity to (].) budget the work time, and 

(P) periodically check the work progress to evaluate ways to speed 
the work if several of the activities are not completed as scheduled. 
This should reduce the possibility of a project cutover data being 
missed because of poor cooidlnation of each phase of the work. 
schedule will give the Seller and the Purchaser a tool to recognize 
delays in time to do something about them. 

4.12 Deviations or exceptions violate the Intent of a specif 1- 
cation except when they introduce information which is 

new and necessary to do the work. It is to the advantage of the 
Purchaser and Seller to insure that enough information is given 
to severely limit the necessity for contract changes. 
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APPENDIX A 

Example Shoving Ccm^leted Piart III For 
A Hypothetical Micrawave Syatam 


1. It IB recognized that each eyatem la different. Each engineering 
firm and each auppller have relatively establlahed methods of 
presenting information. REA Form 39T<1 la arranged to permit each 
peurty to use Its own format when submitting information. For those 
who do not have eui established foimat^ we have Included the following 
pages which include details for a microwave system containing con- 
slderatlona described in this section. Where Infomatlon would be 
essentially repetitive, only one such sample Is Included In this 
hypothetical example . 
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P01N1‘~TO-I»0iyr MICROWAVE RADIO EOJIFMENT 
PUKCKASliiR'S KQUIPMEWr REQUIREMEOTS AND TEgHMICAL DATA 
FOR APPLICAl'IOM ENGlNtiKRING ARP SELLER «S TECHNICAL DATA 


1. GKNmii 


Thn addenda chocked in Part IIIA are supplied by the Purchaser 
to aid the Seller in quoting on a Point-to-Point Radio (Microwave) 
sysU'tii to provide circuits between the central offices listed herein. 
Tho Seller shall complete Part IITU addenda where applicable and 
submit any additlojial information it deems necessary to fully descrih-e 
tiae system proposed. Examples are included in REA TE&CM Section 933i 
Issue Z, "Application Guide for Point-to-Point Microwave Radio Spoc- 
ifi cation REA Form 397d." 

1.1 VA\oro tho connecting company will own a portion of tho RF and 
multiplex equipment which comprises the system covered in this 
sfioci ft cation, tiie Purchaser shall provide the Seller with all avail- 
able technical information by attaching a description to Part IIIA. 

1. ?. Extensions of multiplex channels over paired telephone cable or 
open wire circuits shall be treated as trunk carrier and covered 
in RKA Form 397b. All multiplex (carrier) equipment used at the far 
end of the physical facility shall be listed in Form 397b under the 
name of the central office in which the channel modem units and four- 
wire terminations are placed. This equipment need not be specified in 
Part lit of REA Form 397d{ however, the terminal equipment which 
connects Into the RF baseband shall be included in REA Form 397d. 
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PART IIIA 


REA Project No. 


POINT-TO-PO INT MICROWAVE RADIO EQUIPMENT 
PURCHASER’S RQUTP MlilNI’ REQUIREtlENTS AND TECHNICAL DAT A 
P‘OR APPLICATION ENGINEERING 
(Sgo REA TE&CM Sectio'n 933) 

1. Purchaser's addonda to this specification are; 

1.01 A narrative description of the proposed system including 
locations, kinds of trunks to be established, types of 

oqnipnKint existing and to be added, connecting company considerations 
and iho cutover date, if known, 

1.02 £7. A map showi.ng the geographic location of all central 

offices and fixed radio sites to be included in this 
system. It should also include road information, mileages and other 
Innclmrirks wliich can be used to locate the sites. 

1.03 W A trunking diagram showing the quantity and' type of circuits 

to be established between each office. It should also 
iiicl.ndo mileages and types of facilities. Geographic relationships 
bcjtwoon offices must be maintained on this diagram, 

1.04 £7 A narral.ivo description of existing equipment which Purchaser 

proposes to includo in the new system. This description 
should contain existing equipment manufacturer's name, model number, 
loc.ation of oquVpmont, existing towor heights, interface levels and any 
i n form,; Lion which may help tho Seller to better understand the Purchaser' 
existing system. 

J*U5 7x 7 A baseband spectrum allocation chart illustrating existing 
supergroup, group and channel assignments between existing 
Jo<;ations. Propo.sod frequency allocations may also bo shown on this 
cdiart. 

].06 /it7 A statement of connecting company engineering data, Thi.s 
should includo the type of connecting facility, quantity 
and typo of trunks to be established, types of signaling, and terminating 
equipment to bo provided by tho connecting company and other information 
which may affoct tho cost and time of completion of this work. 
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REA Project No. 


1*0V A description of the multiplex and associated VF equipment 

to bo provided by the Seller. This should include a states 
mont of ()})orating voltage, the number of channols for which the equip- 
wont sli-'il 1 bo arranged to expand, multiplex options such as frequency 
synchronl/.atlon or supergroup regulation, the number of circuits to be 
wired, the number of circuits to be equipped, kinds of signaling to be 
Jjrovidod, kinds of voice frequency terminating devices to be provided, 
kinds of jacks, and any other miscellaneous equipment. All equipment 
should 1 . 1 ! listed by location and circuit group with which it is to be 
nsRocialod. A slaiomont of required operating net losses by trunk group 
must bo inclndud in this list. The Purchaser must also include a 
comploto doscription of its central office trunk relay equipment to 
which tlw) now-oquipmont will be connected. Rack heights must be shown 
for onch location. 


1.08 A description of the microwave equipment to be provided by 
Seller. This may include a statement of operating voltage, 

kind of configuration (diversity, standby, other), whether terminal, or 
ropoator, preferred operating frequency band (2, 4, 6, 11 GHz) and 
qiiaritilios for each location. Rack heights must be shown. 

1.09 /x7 A description of the order wire and alarm system to bo 

provided by Soller. This should describe the line facilities 
to bo ii;u!d, tho location of tho alarm center, the number of alarms and 
control fiinctions, maximum alarm and control function capability, 
location of ordor wire appearances, and central office alarms to which 
this uqnipmunt will bo connected at tho alarm center. State quantities 
for each location. 


1 10 /5c7 A description of tho antenna systems to be provided by 

Seller. This should show the kind of towers (guyed or 
solf-supportod). desired wind loading, ultimate number 

type of antennas (parabolic, shrouded, ’+^ 11 !^+ W 

nrisr.iori line (typo of wave guide or coaxial cable) and tower lighting 

informniioni if known* 

1 11 />7 A description of power plant equipment to be provided by 

Seller. This should include Purchaser’s battery 
rcservu roquiroment, a roquirement for motor generators (when needed), 
nvai lability of commercial power', reliability of commercial power, 
preferred battery voltage, preferred type of battery (lead-calcium, etc.). 
Quantities must bo stat^l for each location. If Purchaser’s power plant 
is to be used, a statement of existing voltage, capacity, busy hour load 
.and charger capacity shall bo made for each location. 
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^•1-2 CJ A description of special equipment to be provided by Seller. 

This should include special signaling, terminating or other 
equlpmont which has not been described in other addenda to this spec- 
ification. 


1*13 W A description of the buildings to be provided by Seller. 

This should include type of construction, size, specifications 
and location of each building. 


1.1^ [H hfclA Forms 7?2 and 772A for each standard filasonry building 
to be provid<.'d by Seller. 

1.15 7x7 Detailed plans showing building modifications to be ^rformed 

by Seller. Plans should contain enough information to allow 
Sol lor to obtain a firm construction bid on the work. 


1.16 /x7 A floor plan of existing buildings showing tentative and 

existing equipment locations. The plan should be drawn to 
scale and existing equipment should bo identified. 

1.17 W A plot plan sketch of oach site where building or to^r 

work i.s contemplated. This sketch should identify plot 
boundaries, show oxisUng structures, locate underground and overhead 
utilltjos and show proposed location of new construction. 

1.18 0 A description of Purchaser's spare parts 

should include the number of spare modules- the , 

,>roix> 5 ios to stock for each active modulo whose failure can 
or more circuits, the number 

passive modulo whoso failure can affect service on 60 ^ ’ 

and a statement of the number of years 5uppT.y of fuses and lamps 
stocked by Purchaser. 

1.19 0 A description of Purchaser's test equipment requiwMnts. 

^ ^ This shoSld include a requirement for a full «omplo^nt of 

flolXor's card extenders and all special test equipment manufactured^ 
tho ndlcr to service its equipment. 

1 ?0 /5c7 A description of training to be provided by Seller. This 

^ shLld include the number of employees to be 
p„,f„rr.d t.-ar.?nc locUon (factory or field) and the I.V 0 I of training 

desired. 


UFA Form 397d 
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m P8«oJ®ot 


A d®Bcription of docuaantation to bo provided by Seller. 
This should Include path survey data, ©qulpTOnt rack 
profllo 0 » floor plans, aysteta block ai^ level diagrams and radio log 
books. QuanUilos should be stated. 

1.22 /W A statement of special oonsiderailons. This ®ffiy Inolwdft 
assignment of responsibilities not covered elsetjihere, 
sfx'icial operating conditions, soil Information, ©to. 

1*23 W The Seller shall submit information for the following items 
In Part IIIB; 1.01 to 1.09, 1»11 
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RE^ Project No. 9090 
Addendum No. l.OI 


System DcBorlptloo 

"nie microwave system contemplated by these specifications proposes 
1.0 (i) expand an existing ralcrowave-mxatlplex system between Calabash 
and Jasmin to Include the existing CDO at Doche, (2) establish a new 120 
channel capacity microwave link between Doche and King Mountain where it 
wtli Interface with the existing system and (3) establish a new 600 channel 
capacity microwave system between Jasmin and Keystone. The seller will 
provide a new building at Keystone. New equipment will be installed in 
0 x 1 sting buildings at all other sites. The seller is to provide self- 
nupported towers at. Keystone and Doche. At Keystone there Is space to 
locate t.he tower on the ground at the rear of the existing central office 
building. At Doche it will be necessary to place the tower on the roof 
ol the building due to the size of the lot. This will permit a planned 
expansion of the building at that location. The tower supplier has stated 
the existing towers at King Mountain and Keystone can accommodate an 

sddltional 12 foot parabolic antenna. 

Existing power plants are to be used at all sites except Keystone 
where a new power plant will be provided by the purchaser. 

Existing trunking arrangements, Doche-Jasmln and Keystone-Jasmin, 
wJll bo retained in service to supplement the new trunks. These are 
(‘arrlor derived trunks which will not he affected by this specification. 

At Keystone the purchaser will move the existing carrier terminals to the 
new central office after the new office is cut over. 

Addenda describing the requirements more fully are Included. 
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Addendum No. 1.02 



Scale 1" “ 10 miles Path 

Cable Exteneion 


MICBOWAVE ROUTE HAP 
BENDER TELEPHONE COMPANT 
JASMIN » OKLAHOMA 



RSA Project Ho. 
Addeadm Ho. 1.03 


LE(®iD_ 


Toll or Prlfiiary Canter 
Claea of Offloe 


SS Special Service Trunk 

EAS SKtendted Area Service Trunk 

OOT (^rator Office Trunk 



RM Project Mo. 9090 
MdeMum Mo. l.ch 

DascrlPtlon of Existing Egulggaj 
Which Include In Hew 

I'he existlDg Calieibash-King Mountain-Jasmin system contains a 
Paritcolenge 6GHZ frequency diversity link between King Mountain and 
Jasmin. *nxe baseband is ©intended between Calabash end King Mountain 
on a composite coaxial cable as shown on the trunking dlagTMi. Tower 
helglita are 1J^0' at Jasmin and 8o* at King Mountain. 

The aerial coaxial cables are terminated in a Faritcolenge UB-2 
wire line entrance link which is equeLLlzed and regulated for 600 channel 
loading. 

The taultiplex is Poritcolenge 60CM. It is arranged to be expanded 
bo 120 cliannela at Calabash and Jasmin. Present use of super group II 
IQ shown on the existing baseband frequency allocation chart attached 
to this specification. It is anticipated that 80 I will be established 
Tot Docho-^jMoiin tjninkBe 

Present side band levels into the radio are -Ivl dbm. Tone levels 
lrit(j the radio from the alarm system should not exceed -30 dbm. The 
wire line entrance link la a zero loss system. 

The existing alarm system will be removed by the Purchaser. 


- 22 - 



m Ho. mo 


Ho. 1.05 


Eislotlns Msobond Froqu^noy l^ctmm Allooatioa Oiaxt 
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REA Project Ho. 9090 
Addendum lo.- l.Cra^ 


Locstl<^ 



Dlscusaiosts with BiU. (ooaneotlng 

ooaspany) regarding the method of Interoonneotlon haro led 
to the following conclusions: 

MLcroweve 


Baseband extension 


Carrier 

CAMA end cntgoing cgierietor tstm&e to h& eouteotod 
to n«2 ^anrier 23 ^ peSs osa a 4 viv® basis* 

VF 


Signaling 

Seller's out of band EAM leads to be interconnected 
with Seller's SF signaling units associated with the 
SWB N>2 systeaui. 


2t- > 




REA Project Ho. 9090 
Addendum Ho. 1.07 


Loe&tiosi 



Description of Multiplex and VF Equipment 
to Be Provided by Seller 

MsaXt&pijex ®q]uiiiM®nt to b® provided by Seller shall be arranged 
In accordance with requirements shown. It shall operate from 
48 v olts and shall be arranged f or expansion t o_„, ,. — 

channels 

SoXlor equip eacb maltlpl^x termin®! witb 

Frequency eynchronlsetloo ( ) 

Oroup regulation (x) 

I^dundant carrier supply (x) 

Otber 

Qty. 12 c hannel ends to be provided by Seller. 

Torailnatlng devices to be provided by Seller or® abom 

Joekfielde shall be supplied os ehown. 

Floor opac® for 1 1 9" equipment racks is avolleble 

for this equipment. Racks provided by Purchaaer ,, ■ 

Selle r X « 

Rack heigh t 9* 0" B ooh description Top SuBPorted 
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REA Project Ho. 9090 
Addendum Ho. 1.07 


loctlon 



Circuit Oroup Designation and/or Description 



. 26 - U Mir* Only 


REA Pi*o:)ect Mo. 
Addendum Mo. 1. 



tmmiMim m w 
fo m nmim m swb 


RF o<pi{mnt to be auppHed by .|lM34. oj^rate jfS'oa 

48 v olts DC. 

" repeatero shaCLX be f^umlshed bjr SsHer* 

A t eradwals ahall be ^xmlahed by fieller* 

RP e{|alps»eiit aupplied by Sollos* shall operate In a ( P* HCV • ) 

(S, DI?«) (H, STDBT) (OTHM^ Bon^ateaiby o cnflKiaration. 

Floor space available for fafcy } 1 1 9*^ aqalpwat raolcB 

is available for this eqalpnent. Racks provided bgr hurahaser 
,, Selle r ^ » 

Rack heigh t 9* tf* ♦ Hack de 8 orlptloa,,,;^gl^.^^lgg 9 £|^ 
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REA Project No. 909l) 
Addendum No. 1.09 


Location 



nibi am) mm sxsmi 

TO BS PBCmPS!} Bf sii<m 

A station alarm system is to be provided by Seller and arranged 


an I’ollows; 

Line facility to be used (BB) X (WIRB) . « 

Qty. aim ftinctions lo . 

Qty, control functions q » 

T.ocal display (/) X • 

Expandable to 10 a lma o o ontrole 
10 s tations , 

Master termlnal/s (Qty.) j* • 

Equip master terminal with al.m. contacts to permit 
interconnection to C.O. major x m ino r x 

audible X a larm system. 

An order wire is to be provided by Purchase r TiQMByjlJCJLa<^^ 
r>ener Toward Kevst. a nd arranged as follows; 

Tol set appearance at this location X « 

Extension via facilities t o > . 

Kloor space for Qty . ^19” racks is available for 

this equipment. Racks provided by FUrchaser X 

3ollor ^Rack height - Rack description 


'"Tills alora system to replace existing alam syeten on 
CaXabaeh-Klng Mounteln*Ja8BdLn system. 



REA Project No . 9090 

Addendum No, 1,10 



Antonna supporting structure supplied by Selle r X** 

yhalJ lie (WJYED) :: (S.S,) X 

(OTIilffl) - . nnd located in accordance with 

.'tlb.'irlied plot plan .'li'etch. 

Existing antenna supporting structure ie a Mfr. 

Model « 

Tower lighting and alarm relay panel to be provided by Seller 
X (l f required by FM) . 

Antennas transmission line, pressurization and necessaiy hardware 
to provide a complete antenna system are to be supplied by 

Purchaser 2 Seller X* « 

Protective covering and/or anti -icing shall be provided by 
Seller « 

Additional antenna system features to be provided by Seller are: 

-tt^Antenaas to be abrouded type If mounted on touere. 

to modify building at Ooebe par attsMduBM^t to thla 
specif Icbtlon to support roof-nKiunted tovar* 
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REA Project No. 9090 
Addendum No. l.Il 



fO Bi m SELLER 


Comir^rcial AC la X i s no t " a vailable at tills 
lonaticris Normal variation of AC voltage la + 1^ 


volts « 


Existing central office battery to be used with proposed 
equipment is v olts . Jbi^re hour capacity of 

existing battery is *>90 , Present busy hour load 

la ___ajnps. A ^ h our busy load reserve must 

bo retained if proposed equipment is powered from existing 


battery* 

Now battery plant to be provided by Purchaser * . 

•’ol ier “ s hall b e " v olts. A ~ hour 

busy load reserve is required. 

Additional batt. accessories tojae provided by Seller are: 


Exisl.lng charger capacity is 7? a nps* 

I^urchaser ^ S elle r ~ s hall provide (Qty*) 
c harger/ s rated a t ^5 a iigis § ^ 

volts DC, 

EKistlng standby generator is rated at ^ KVA. 

New standby generator provided by f^rchase r 

Selle r ~ s hall be rated a t * K VA, 

A complet e * f uel system, exhaust system ahd air 
circulation system is to be provided by Purchase r 
Seller * 
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REA Project No. Q 0 90 
Addendum No. I.13 


Location 



s^scmmc^ or boxlixim} 
fo m m smxim 

Building to be provided by Seller shall be 15 ft. x 
20 ft. . 

Statwiard Bsaeonry construction X other 

Building to be fully X p artiall y ■■» e quipped wltis 
fraiidng aixd cable rack by seller « Framing hei^t above floor 
la 9 * 0" f t. 

f'Vaming and cable rack in existing building to be provided by 

Purchase r Selle r ■» . 

AoC„ and D.C. distribution cabling in existing building to be 
provided by Purchase r •> S elle r 

Grounding system shall be provided by Purchase r 
Se He r X , 

Other building requirements to be provided by selle r X» 
^Air coMiticwlng end elmctric heat as showu oia 772A Dug* 
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REA Project No. ^>90 
Addendum No. 1.15 



Hote.'3 . . . 

1 . Wide flange I-beams to be siaed 'when final 

tower reactions are known* 
i'. This platform design to be used for S.S. tower 
heights not to exceed 50' . 

U Anchor bolt setting, size, and quantity to 
be determined when final tower momenta 


h. 




jd reactions are known. 

move roofing to permit bearing block to wat 
■k concrete aurface. Waterproof with pitch 


pocket or equivalent. 

Platform design to be approved by consultant 


for Bender Tel. Co. 




Building Modification 
to 

Provide Tower Platform 
at 

Doche C.D.O* 
Bender Tel. Co. 




FLOOR P LAN 


Scale 3/8" - 1' - 0" 
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Bender Tel. Co. 













BEA Project Ho. 9090 
Addendim Ho.TTlSr^ 

Location JASMIM 


DESCRIPTION OF SPARE PARTS 
REQUIREffiNTS TO BE CONSIDERED BY SELLER 

litUlf'f iJtiuii supply spare equlpisent aa follows: 
t.l nparc module for each active module which can affect service 
«jn 10 or more circuits. 

{ipaiv module for each passive module which can affect 6o 
i»r more olrculto. 

1 . 1 fuses and lamps heised on estimate of quantity required 

lor one year of equipment service. 


Addendum No. 1.19 

DESCRIPTION OP TEST EQUIPMENT 
TO BE PROVIDED BY SELLER 

Seiler shall provide test equipment baaed on the following considerations: 

1.1 A maintenance center at Jasmin to be equipped to provide 
routine maintenance. 

1 . . ' A maintenance vehicle equipped to provide routine maintenance 
at otiier Locations. 

l.J Test equipment to be only those items manufactured by microwave 
and multiplex manufacturer shown in Seller's proposal. 

Sulinr is encouraged to Include u list of recommended test equipueni 

to he supplied by others. 

- 36 - 



REA Project No. 909O 
Addendum No. 1.20 

Location JASMIN 


DESCRIPTION OF TRAINING 
TO BE PROVIDED BY SELLER 

: Wilier r.hali offer to conduct a system maintenance training course at 
!W?lier'r._ X Purchaser's ■. location for (Qty) 2 Purchaser's employees. 
'I’ruitilm; objectives are to provide working knowledge of emergency and 
i-MuiJnc maintenance procedures required to keep the system performing 
niil-isliictorily. Tlie Seiler shall be responsible for providing all 
training aids, materials, test equipment and instructors. Seller shall 
provide system equipment when training is conducted at Seller's location. 
I'uj'rhasor's system shall be used for training when classes are conducted 
ul. IHirchuser's location. 


Addendum No. 1.21 

DESCRIPTION OF DOCUMENTATION 
TO BE PROVIDED BY SELLER 

__J of instruction manuals shall be provided by Seller for each 

l.ype of equipment. 

.i sets of path survey data. 

■I sets ol‘ rack profiles and floor plans, 

J sets of the system block and level diagram, 
r adio log books. 

Dociiinentatlon in addition to above items shall be provided by Seller 


as follows : 



REA Project No. 9090 
Addendum No. 1 . 2 S 


GP smcuL ccmimimfKm 

Tlie e({ul|^nt, Mterials m& isstaUUtion ee^i(S>iM tii@ 
ayetea eb&XX Met tlift r®(|ai£>^^nts of Parts I, IZ sM ZZZ of 
tbls specification (REA F'om 39Yd). 

Path Information hasad on a i^p study is adeq^te for a 
proposal. Hovsver^ coot of a slto survey a hnUL be included, in 
the proposal. 

Normal soil shall be assuMd whan preparing tower and 
buil.dlng foundation proposals. Variations shall be toreated 
contract offlsndjKsnts. 

Seller shall provide technical data required to e<8i|»ljete FAA 
and FCC forms. Selle r j.urdiaae r X w ill provide 

ead coHqplote FAA and TCC forms and eutmlt them to these agencies 
after /purchaser signs them* 


REA Projact No, 9090 

Se lie r Farit colenge 


PART IIIB 

POINT -TO-roiWT MICROWAVE RADIO EQUIPMENT 
SELLER »S TECHNICAL DATA 
(Soo REA TE&CM Section 933) 


i. v'jollor's addenda to this specification are: 

1.01 A list of matorial. and services to be provided by Seller 

for each location. This should include training. 

/F7 A list of spare parts to be provided by Seller. 

l.O'j /jTZ A list of test equipment to be provided by Seller. This 

should include Seller's recommended list of test equipment 
iiiaMur.'irlurciil by otlxirs. 

1.0/J Calculated rioiso porformanco for each trunk group. This 

should includo a summation of the noise contribution of 
all radio links and multiplex terminals in each trunk group. 

Ml Calculated maximum jwwer required at each site for equipment 
providfid by Seller. 

I.Oft /T ] A functional block diagram of the system showing the voice 
frequency, mtilliplcx and Rl'’ baseband arrangement. This 
«ln)iilti illustrate the proposod plan at baseband drop and insert locations, 
and t.lu! (>1auned method of oxtcrxling the baseband where applicable, 

^•^’7 ^ A functional block diagram of the order wire and alarm 

sy.stcm. This should illustrate bridging arrangements, 
anxiliary ampliricrs, tone frequencies, location of alarm center and 
Joealioti of S|)Ocial filters. 

1.08 A chart of the baseband spectrum allocations for this system. 
This should illustrato suporgroup, group and channel assign- 

monti; botwimn all locations. Existing and proposed assignments should 
bo shown. 

1.09 £7 Px-n 1 i i.ii na ry radio frequency engineering data for each micro- 

wave path. This should include tentative site locations, 
path loiii'thr. , antenna siv-os, tx'ansmission line, information, calculated 
fadf! margin and a propagation reliability estimate. 
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j. 10 

JVlTKlO t 

and n/ 
|i ! nn. 

i. M 

M inur i 

, t ! J i'M , 

I . I ‘ 


Seller Faritcolenge 


n Uuilding pl.'ina arKi General specifications for non-REA 
^ bui]fUnGs to bo provided by Seller. This should include 
l ion dcun.-i, structural details, si7.e of building, interior 
t. rior finish details, electrical plan and ten^wrature control 


A pro.it:ct complotjon schedule. This should include time 
“ Alloc.Uiony for the path survey, FCC activity, equipment 
■•tur-:. syste m cnGinooring, construction work, equipment install- 
lin‘?-up, anil tosling in order to moot the cutover date. 

fj Kivi.il.ions or exceptions (see last paragraph on page 1 of 
IU-:A (■‘urm 397). 


illsA Form 397d 
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Seller Farit colenge 
Addendum No. 1.01 


LIST OF MflTSKLAL ASO) TO 

BE FilOVIMD m smjiM 

Seiler v&li fumieh^ and Inetaii tii@ foil(y»ifi@: 

JASMiB 

( 1 ) 6 QHZ Paritcolenge non-stejidby RF t®»in®l 

(1) Antenna syst^ Including Andy 12* ebrouded entemm, 
vnve guide and preaaurlzation aystaa. Antenna to be 
mounted on exlating tover. 

( 1 ) Nultlplex terminal arranged for 120 channels consiatlng of 

3 racks of e(suip(aient. Colon model 120 M« 80, GP, and channel 
equii»sent to be provided per attached baseband froqjmsncy 
allocation chart. 

( 1 ) V.F. ei^lpuant rack containing term sets, Pffif's, and pads 
par I^t IIIA of Bpecification. 

(1) V.F. equiiBgant rack containing 8 F coemnn «<pii]Bnent and SF 
unite per Part IIIA of apeclflcation. 

( 3 ) Sets of documentation per Part IIIA of apeclfleatlon 

( 36 ) Farit colQttge channel units taounted In existing plus 3 
c^dltional chancel bank shelves. 

( 1 ) Sot SGI and Gl, 02, 03 plug-in modules. Faritcolenge 
Model 60(M. 

(1) Al©s(® center ©qjiipped for 3 stations. 10 alaras/station. 



REA Project Ho. 9090 
Seller Farltcolenae 
Addendum Ho. 1.02» 1.03 


US? OF Tm 

Seller proposes to prori^ tlie test e^pmst desesl'Ml ia Furt XXIA 
for the nun of $4,200. 


118? OF SPARS PAMS 

(l) pro eusqplifler 
(i) I.y. atrip 
(1) llstlter discriminator 
(I) tronsBlt moduletor 

( }. ) baseband amplifier 

(i) W pover supply 46V 

(J.) power supply 24V 

50Tt;; These HP units for 2 GHZ syetaa. Bxiiting spares to be used 
for new 6 GHZ. 

( l) tK} 1 modulator 

(l) 30 1 demodulator 

(l) GP 1 nod, denod 

(l) GP 2 mod, demod 

(1) GP 3 " ” 

(l) aultiplex power supply 

(1) baseband receive ai^. 

hM^band tranaslt a^« 

\ yr« supply) 

?o?AL naci $3,200 



TABLK II 

SYSTia^ NOISE SUMMABY 
(SEE NOTES) 


REA Project No. 90^ 

Seller Farit colenge 

Addendum No. 1.0^ ' 


CIHCUIT GHO»P 


1. CALABASH TO 


?. DO(ai@ TO JA8MIP 


3. KSifflTOgiS TO JASWIH 


EQUIPMENT NOISE CONTRIBUTION 


INITIAL MAX. 

LOADING LOADING 

RF a(» 300 Rl 

MJX 75 100 

KISC. (W.E.L, ) 25 40 

TOTA L 300 PM 440 PH 

RF 375 510 

MUX 70 100 

Misc, - 

tota l ^55 yw 610 PM 

RF 210 330 

HUX 75 100 

HISC, - 

total aS5 FW 430 W 


tl. 


TO 


RF 

MIX 

MTSC. 


TOTAL 


5 . 


TO 


RF 


NOTES: 


MUX 


Noise may be stated In any units 
In current use provided they are 
related to the 0 T*L.P« 

?. Noise in worst direction of 
trnnsndsslon for each circuit group. 


MISC. 

TOTAL 


- 43 - 



REA Project No. 909 0 
Seller Farit colenp^ e ~ 
Addend’jm No . 1.0^ 


BIMIARY OF GAIXniLATED FOUISR 
imiH FOR EACH BITS 



squip 

FWR (Aasups) 

i:0!EAL 

JASMIN 

RF 

3.1 



MUX (Hew) 

6.3 



MUX (Rxietiog) 

7.2 



SP 

2.4 



AIM 

hi 

24.7 

KEYSTOSfi & DOCBE 

BJF 

3.1 



MUX 

8.3 



ALM 

ill 

13.1 

KI1HG MOUHTAin 

RF 

7.2 



AIM 

ill 

B.9 

CALABASH 

MUX 

2.4 

2*4 


Location 

POWER PLAirr RBCONSffiatDATIOIS 

Battery 

ChiBr&er 

JASMIN 

Xncreeuse 

capacity 

Add Ckiarger 

DOCHE 

fl 

tl 

- 

KING HOURTAin 


M 

Add Cturger 



ggySTQWE 



R£A P>'oj0CG No. 

Seller Iv.Tltcolcmge 

Addendum 



O Uj 

P Q 
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se 

ID 

u. 
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D 

3 

Cd 
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tej 
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< o 

32 

O 2; 
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Ui 
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UI 
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O X o 
u o K 
-1 40 o 
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5 » 

SI oe 

tsJ 

SS 
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X 

3^ o 
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Jl bJ 
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ru 
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eO 
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i X 

o 
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bu^ 
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svxss or 
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TrsnsmlBBtzL, SusMo&ry Desigr. Sys 


RP HOP MTA 


REA Project No. 9 090 
Seller FaritcolenKe 
Addendum No. I.09 



Central Office or Site Ident. 

1 JASMIN 

oiJ>ira.. 


Latitude (N) 

1 47-03-3*4 . 

...4l“.46^- 


Longitude (W) 

‘ 93-55-34 . 

.. ..93r35”-56 


• Urnd. Elevation Rel. lo MSL 


1340 


93.126=^46.. 

1310-.-. 


i Type i>f Ant. Supporting Struct. 

’ r.iiyed, 3..S., A- Frame, Other 

■ '!‘ype of Antenna - (deh, D«R 
Shrouded Di.Bh, H-R, PaeHlve 
Aiit.ciuia Uli^e 

1)1 ah - Reflector Separation Ft. 
of Radiating Surface Above 

■ ^YanolBleelon Line 
Wave liulde Rigid 2/100 

I Wave Guide Flex 
: Included Morlz. ^ of Passive i^tr. 

Terminal, Active Bptr., Paaa. Rptr. 
niveralty - Freq., Space, Other 
Hon Diversity - Hot, Cold Stdby 


fro(iuency Band OHZ 

Frequency Separation ^ 

Fresnel Zone Radius Fraction 

X Factor 4/3, 1, 2/3, Other 
Tree Growth Allowed Ft, 

Fade Margin Objective DB 

Path Length Ml. 

PaUi l^^es (iYee Space) 

Antenna System Losses 
Mlsc. Losses 

Total 

Antenna Systen Gains 
Transmitter Gain, Effective 
Total 

Calculated Received iy>Mr 
Mlninu^' Receive Pwr for 30® 

In 3.1 KHZ Basebend Slot 

fade Margin Calculated 

Time Below free Space (Rayleigh) 

S of Tine Below Free Space ( ^e) 
Diversity laprovesent (^s' ) 



! as . . 

88 .. 

ffil 



- -- 




Shrouded Diah . 

Pasalua 

.__8hcflttded Dlidi 


12 

4o X. 60. 

__,.,12 

id. 

115 

23./... 

_T./„ 

Ft. 


- 


Ft. 

155 ! 

0 

215,. 

. . .e^es— p -* 

Ft, 

6 

- 

6 


Term. 


Non-Dlv. 


129^^ 
Paaslve Rptr. 


Tam. 


Non-Dlv.... 


DB 

KB 

IB 

® 

DEM 

ESN 

ESH 

DB 

i 

% 

i . 


6.175 

■ *6 
1 

15. . 

■23.0 



Propagation Reliability (I00> • ) % 
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139. f. 

.3.1- 

1.3 

i _.Ajy*y 1 

1 4.2 I 


l;"-..i73. 

, .... . 

144.1 

i. _135.6 
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/.’....W4.5.-^~57. 

33 

T 51.+ 44.5 
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/■ 134.5;' . 

'L. 101^5 1 


aa 

; _.-43..7 


, 


,7; .- 

1- ’ 

i ■ ' 


! .40.1.; ... 

.L;;4o,i„.. . 


! .005 

1 . .001 . i 

.... 

; , .00$ 

i = 

i 

. |A«9U8»e' .2^ Sei 
[ipo - .005 ® < 

-! 

1 ; 

4.994. _ 

\ 9 % 99 f 
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